Influence of osteoprotegerin on differentiation, activation, and apoptosis of Gaoyou duck embryo osteoclasts in vitro.
ABSTRACT The aim of this study was to determine the influence of osteoprotegerin (OPG) on the differentiation, activation, and apoptosis of Gaoyou duck embryo osteoclasts cultured in vitro. Bone marrow cells were harvested from 23-d-old Gaoyou duck embryos and cultured in the presence of different concentrations of OPG (group A: no added factors, group B: 30 ng/mL of OPG, and group C: 100 ng/mL of OPG). Tartrate-resistant acid phosphatase (TRAP) staining, pit formation assay, and co-staining with tetramethylrhodamine isothiocyanate (TRITC)-conjugated phalloidin and Hoechst 33258 were all performed to determine the number of TRAP-positive cells, bone resorption activity, and the level of apoptosis, respectively. The number of TRAP-positive cells and the net expansion of pit formations area peaked on d 7 of culture in all 3 groups. The number of osteoclasts and the total volume of pit formations in OPG-treated groups were significantly lower compared with group A (P < 0.05). At each time point, the net expansion of pit formations area correlated with the number of TRAP-positive cells. The OPG inhibited the de novo formation of filamentous (F)-actin rings and promoted the disruption of existing F-actin rings in mature osteoclasts. In addition, OPG induced apoptosis in mature osteoclasts, as demonstrated by morphological changes in the nuclei. In osteoclast precursors, OPG inhibited differentiation and downregulated the formation of F-actin rings. In mature osteoclasts, OPG suppressed activation and enhanced the development of apoptosis, observed as a decrease in the number of TRAP-positive cells, the disruption of F-actin rings and morphological changes of the nuclei.